Raphides (calcium oxalate needles) were detected in both of Arum dioscorides Sibth. et Sm. leaves and rhizomes. The extraction method of the leaves was optimized, in order to choose the most suitable solvent and method. The best solvent was the following mixture: ethanol, water, hexane, chloroform, acetone 38:16:25:9:12 v/v respectively. In addition, the second best solvent was aqueous ethanol 65%. While for the extraction method itself, sonication aided extraction at room temperature gave significantly better yields than maceration for 72 hours. Moreover, and the suitable time for sonicationaided extraction is 20 minutes. Because there was no significant yield increase through time prolongation after 20 min. Qualitative phytochemical screening of both the leaves and rhizomes was carried out indicating the presence of these phytochemicals in both of leaves and rhizomes: alkaloids, amino acids, phenolic acids, carbohydrates, coumarines, flavonoids, lignans, saponins, sterols, tannins, triterpinoids, pro anthocyanidin, catchins and traces of cyanogenic glycosides. While it has shown the absence of anthranoids and cardiac glycosides.
INTRODUCTION
Araceae Family is a large family of monocotyledons, which is mainly a tropical family, with approximately 4000 species counted, including 117 genera. The genus Arum is composed of 28 or 29 species 1, 2, 3 , distributed in Europe, North Africa, Middle East and Central Asia 2 . A. dioscoridis Sibth. et Sm. is the most spread specie in Syria 4 . It has many local names as (alloof, alloof almobakka-a, samm al-hayya, alloof al-mobarkash, and assahm). Its flowers smell like a mixture of dung, rotten fruits and faeces, because of its contents of skatole, volatile amines, phenols and esters 5 . While according to Urru 6 , A. dioscoridis flowers emit alkenes, 2-heptanone and p-cresol only. Leaves and rhizomes of many plants of the Araceae family are used as vegetables such as Arum italicum in Catalonia 7 and southern Croatia 8 , Arum maculatum in the Czech Republic, Bulgaria and Turkey 9, 10, 11 , Xanthosoma sagittifolium Schott in Brazil, Africa, and Asia 12 , Stylochiton warneckei Engl. in Senegal 13 . The aboriginals in Odisha collect different types of wild tubers especially of genus Amorphophallus and store them for off agriculture seasons, food scarcity and medicinal purposes. The major wild tuber crops are belongs to family Araceae 14 . Beside to Colocasia esculenta (L.) Schott (its old name is Arum colocasia) which is eaten cooked like potato; it is sweet, with a remarkable flavor, according to the study of 17th century in Brazil 15 . Moreover, it is considered as one of the basic food crops in many countries 16 . Seven species of Araceae are used in China 17 . In addition, many plants of the Araceae are used to treat some disease. So, the leaves of Arum italicum Mill. are used topically as anti-warts in Italy 18 , the leaves of Xanthosoma sagittifolium exhibits cytotoxic effects against the immortalized line of human T-lymphocytic and myelogenous leukemia cells inducing apoptosis 12 .
Eminium spiculatum (Blume) Kuntze is used in Jordan as an anticancer agent with antiproliferative activity comparable to that of cisplatin for T47D cell line 19 . Ethanol extract of C. esculenta significantly decreased blood glucose livel in diabetic 20 . The ability of inhibiting the enzyme AChE, increases the levels of the neurotransmitter acetylcholine in the brain, thus improving cholinergic functions in patients with Alzheimer's disease 21 . Alkylresorcinols and polyhydroxy alkaloids was discovered in aroids 22 , beside to a new kind of Phenylterminated fatty acids in seeds of various aroids 23 .
Arum Uses and phytochemistry
El-Desouky et al have isolated a new pyrazine bioactive alkaloid from Arum palaestinum Boiss and they called it piperazirum 24 . A. dioscoridis Sibth. et Sm.. was reported to have ethnopharmacological anticancer uses 25 , and according to Jaradat et al that both of A. dioscoridis, and A. palaestinum were two of three most commonly used medicinal plants for the treatment of cancer in Palestine 26 . However, to the best of our knowledge, there was no detailed scientific research studies about its phytochemical constituents, its antiproliferative cytotoxicity or other pharmacological effects according to Afifi-Yazar et al 27 and so about A. hygrophilum Boiss. which was reported to have fungicidal activity according to Khalil 29 . Moreover, a comprehensive metabolite profiling of A. palaestinum leaves using liquid chromatography-mass spectrometry was done by AbuReidah et al 30 , beside to the study of the cytotoxic activity and phytochemical analysis of A. palaestinum by Farid et al 31 . In addition to Fatima conclusion that the anticancer activity of the extracts of Typhonium flagelliforme (which is used in Malaysia to treat cancer) in vitro are more potent than its major individual constituents such as pheophorbides and hence its compounds had a synergistic effect on antiproliferation of cancerous cells 32 . A characteristic of species from the Araceae family is the typically irritating and toxic property of their exudates, which is mainly due to the abundance of calcium oxalate raphides, and possibly necrotizing proteinaceous toxins, which makes it necessary to steep the plants well to eliminate the oxalate 33 . The hypothesized roles of Calcium Oxalate formation are supporting tissue structure, regulating excess tissue Calcium and as a defense mechanism against herbivores. In higher plants, their distribution like their morphology follows species-specific patterns, indicating regulation over the sites and modes of their accumulation 34 . ' 52" E), near Lattaqya city northwest of Syria). The plant materials were authenticated by an expert at the Faculty of Agriculture -Aleppo University, Syria. They were washed, heated at 80 °C for 10 min and 60 °C for 30 min to deactivate enzymes, which may break down the available phytochemicals. Then they were dried in an oven with good ventilation at 35 °C, powdered using mechanical grinder and kept in airtight glass container until use.
Microscopic Method
Anatomical crossections were conducted in a leaf and a rhizome, they were put on a slide, covered, examined under light microscope to examine the raphides. While both of the plant leaves and rhizomes were dried and grinded to fine powder, sieved and examined under light microscope, for the examination of single calcium oxalate needles.
Extraction Method
According to both of Andersen et al and Zhao et al: Extraction by two-phase system such as hexane with methanol-water or acetone-aqueous ammonium sulfate, combined with sonication gave better yields 36, 37 . Therefore, a new two-phase system mixture was suggested and tried for extraction. The fundamental of this idea depends upon that the hexane phase dissolves the nonpolar compounds, while the aqueous alcohol phase dissolves the polar compounds. 1 gr of the plant leaves powder was extracted using 10 ml of each solvent (Hexane, Chloroform, Acetone, Ethanol, Ethanol 65% or solvent mixture: Ethanol, Water, Hexane, Chloroform, Acetone 38:16:25:9:12 respectively) by either maceration for 72 hours at room temperature with intermittent agitation, or sonication for 10, 20, 30, 40 minutes at room temperature. After that, the mixture was centrifuged for ten minutes at 5000 cycle /minute. Moreover, the residual leave powder was re-extracted twice applying the same procedure. Finally, the combined extracts were evaporated under reduced pressure in a rotary evaporator at 40 Ο C until the residual material became viscose, then the viscose residues were put into a petri dish in a desiccator containing dry silica gel under reduced pressure until fixed weight. Every extraction process was repeated three times, and the extraction yields, their averages and standard deviations were calculated depending upon MS Excell 2013.
Phytochemical Screening
All experiments were carried out as mentioned here in accordance with the fundamentals of the reference bibliographic methods with minor modifications to decrease the chemicals used or to make them applicable to all extracts. Alkaloids 20 ml of the plant extract was evaporated to thick syrup, and subjected to partition between 4 ml 0.1N aqueous Sulphuric Acid and 5 ml Chloroform. Then the aqueous phase was made alkaline with ammonia, and alkaloids were extracted using 5 ml chloroform followed by reextracting them with 2 ml 0.1N aqueous Sulphuric Acid. Finally, the acid layer was divided into four test tubes; 0.25 ml of each of the following reagents was added: Dragendorff's, Mayer's, Hager's and Wagner's, a precipitate of the following colors orange, cream, yellow and brown respectively is considered positive. At least two of them must give a positive result to assure the presence of Alkaloids 38, 39, 40 . Phenolic Acids 2D-TLC silica gel 60 technique was employed with the mobile phases of n-hexane-ethyl acetate-glacial acetic acid (31:14:5) respectively, in one direction and after drying with chloroform-methanol-formic acid (44:3.5:2.5) in the second direction. Phenolic Acids were detected by spraying with 1% methanolic diphenylboryloxyethylamine and then 5% polyethylene glycol 4000, they appeared as blue fluorescent bands at 365 nm UV 39 .
Amino Acids
The extracts were chromatographed using TLC silica gel 60 and the mobile phase: n-butanol:n-propanol:glacial acetic acid:water (3:1:1:1, v/v respectively). The TLC was dipped in ninhydrin 0.2 % in acetone containing acetic acid 3%, then heated for 10 min at 110 Ο C, giving the usual purple colour 39 . Anthraquinones Borntrager Reaction About 0.1 g of the dry plant extract was boiled with 6 ml of 1% HCl and filtered. The filtrate was shaken with 1 ml toluene and the toluene layer was separated. 1 ml of 10% ammonia was added to the toluene layer with good stirring and the colour of the alkaline phase was observed. Formation of pink or red colour of the water layer indicates the presence of anthraquinones 41 . Shouteten Reaction About 100 mg of the dry plant extract was dissolved in 100 ml boiling water and filtered. The filtrate was shaken with 1 g talc and filtered. 10 ml of this filtrate was diluted to 100 ml by water, with adding 0.025 g borax. Formation of yellow colour with yellowish green florescence at 365 nm UV indicates the presence of anthraquinones 42 .
TLC Tests
Separation of anthraquinone mixtures was done using ethyl acetate-methanol-water (100: 16.5: 3.5) as a mobile phase on silica gel plates. Anthraquinones were detected by their visible and UV colors, and by spraying with 10% methanolic KOH, their original yellow and yellow-brown colors changed to red, violet, green or purple besides to their fluorescence at 365 nm UV 43 .
Carbohydrates Molisch's Test
Small amount of every dry extract was dissolved in a little quantity of methanol, a few drops of Molisch reagent (1% methanolic alpha-naphthol) was added with stirring and concentrated sulphuric acid was added into the sides of the test tube to form a layer. A violet ring indicates the presence of carbohydrates 44 .
Fehling's Test
Small amount of every dry extract was heated with equal amount of both of Fehling's A and B solutions in boiling water. Formation of Cu2O brick red precipitate indicates the presence of reducing sugars 44 . TLC Carbohydrates were chromatographed in ethyl acetate: npropanol: acetic acid: H2O (4:2:2:1 v/v) and detected by Anisaldehyde-H2SO4: a fresh solution of 0.5 ml of anisaldehyde was dissolved in 9 mL EtOH, with adding 0.5 ml H2SO4 and 0.1 mL of acetic acid. The TLC plates ought to be evenly sprayed or quickly dipped into the solution, dried, and heated at 100 Ο C for 5-15 min, giving colors between green to blue or gray 39 .
Cardiac Glycosides
About 100 mg of every extract was dissolved in 10 ml aqueous methanol 50% and boiled five minutes with 1% lead acetate, filtered then extracted three times with 4 ml chloroform, the chloroform layer was separated and evaporated on a water bath till dryness 42 .
Keller killiani's Test
About 100 mg of every dry extract was dissolved in 1ml of glacial acetic acid containing one drop of ferric chloride solution. This was underlayered with 1ml of concentrated sulphuric acid. A brown ring is obtained at the interface, blue or green colour of the above layer indicates the presence of a deoxy sugar characteristic of cardenolides. A pink colour appears below the brown ring from the reaction of the concentrated sulphuric acid with the steroidal skeleton of the cardiac glycosides 42 .
Kedde's Test
About 10 mg of every extract was dissolved in 1 ml 2,4 dinitrobenzoic acid 1% in methanol, 0.5 ml of 2 N sodium hydroxide was added. A violet colour indicates the presence of cardenolides 42 . Baljet's Test About 10 mg of extract was dissolved in 1ml saturated picric acid aqueous solution. 0.5ml of 2 N sodium hydroxide was added. An orange colour indicates the presence of cardenolides 42 .
TLC Test
Separation of cardiac glycosides mixtures was done using the mobile phase ethyl acetate-methanol-water (100: 13.5 :10) on silica gel plates. They were detected by spraying with methanolic dinitrobenzoic acid 1%. With 1 N sodium hydroxide. A violet spots indicate the presence of cardenolides 42 . Coumarins UV Test About 10 mg of every extract was evaporated to dryness in a test tube and the residue was dissolved in hot distilled water, cooled and divided into two test portions, one was the reference. To the second test tube, 0.5 ml of 10 % ammonia was added. The occurrence of an intense fluorescence under UV light (λ 365 nm) is a positive test for the presence of coumarins and derivatives 41 . 39 . It was treated with 1 N NaOH solution and examined at 365 nm UV light, a yellow or blue fluorescence indicates the presence of coumarins 41 . Cyanogenic Glycosides Picrate papers were prepared by dipping a filter paper in saturated aqueous picric acid neutralized with NaHCO3. For the dry extracts, put about 50 mg of the dry extracts into a tube, add 2 ml 3M H3PO4, the tube should be left at 40°C for 24-48 h, and then examined for any non-enzymic release of HCN 43, 45, 46, 47 . Flavonoids Aluminum Chloride Test 3 ml of every extract was mixed with 1 ml 5% methanolic aluminum chloride in a test tube. Formation of yellow colour indicates the presence of Flavonoids 41, 42 .
TLC Tests
Optimal selectivity for investigated compounds was obtained on silica layers using: ethyl acetate:dichloromethane:n-heptane 40:30:30 v/v respectively as a mobile phase. It made complete separation of coumarins
Shinoda Test
Few magnesium turnings was added to 3 ml of the methanolic solution of the dry extract and concentrated hydrochloric acid dropwise, pink, crimson red or occasionally green to blue colour appeared after a few minutes 42, 48 .
Alkaline Reagent Test
To the test solution, a few drops of dilute sodium hydroxide solution is added, intense yellow colour is formed which turn to colourless on addition of few drops of dilute acid indicate the presence of flavonoids 42, 48 .
TLC Tests
TLC separation of flavonoid aglycones is performed on silica gel plates with the following mobile phase consisting of toluene-ethyl acetate-formic acid-water (1:9:2.5:2, v/v respectively). While the flavonoid glycosides require more polar phase such as the widespread one: ethyl acetate-ethyl methyl ketone-formic acid-glacial acetic acid-water, 50:30:7:3:10. NP (natural products reagent) /PEG 4000 produces an intense fluorescence under 365 nm UV light so it is used for the location of the spots giving colors in the range: orange-yellow-green 36, 39 .
Lignans 2-D TLC Autographic
About 100 mg of the dry plant extract is loaded on silica using the following mobile phase n-hexane-diethyl ether (7:3) in the first direction and chloroform-diethyl ether (9:1) in the second direction enabled a complete separation of lignans. The developed TLC plates were sprayed with a 0.02% solution of -carotene in CH2Cl2 and placed under natural light until discoloration of the background. All lignans appear as yellow spots against white background 39 .
Saponins Froth Test
Small amount of the dry extracts was dissolved in 5 ml of distilled boiling water in a test tube, and shaken vigorously; a stable persistent froth indicates the presence of saponins 41, 42, 43 .
Emulsion Test
The solution of froth test was mixed with 3 drops of olive oil and shaken vigorously; the formation of emulsion indicates the presence of saponins 41, 49 .
Haemolysis Test
Small amount of the dry extracts was dissolved in 0.2 ml normal salt serum. After that 0.2 ml of blood (diluted in salt serum and buffered at pH=7,4) was added, mixed well and compared with control 42, 48 . Steroids TLC Separation was improved by two dimensional TLC using the following mobile phases. Hexane-diethylether (7:3 v/v) and benzene-diethylether (9:1 v/v) which were used for the separation of sterol subclasses and their conjugates in various sample matrics. Visualization of TLC spots was carried out with SbCl3 and heating then exposure to UV light 39 . Salkowski Test A small quantity of the different dry extracts was dissolved in 2 ml chloroform then 2 ml concentrated H2SO4 was added. The solution was shaken well. If the extract contains steroids the chloroform layer would turn pinkish, red and acid layer would show greenish yellow fluorescence 50 .
Liebermann' Burchard Reaction
A small quantity of the different dry extracts was dissolved in 0.5 ml dry chloroform in a test-tube and 0.1 ml aceticanhydride and 0.5 ml acetic acid was added. A few drops of concentrated sulphuric acid were added along the side of the test-tube with cooling. Development of bluish colour in the chloroform layer immediately turning to violet and finally to green indicates the presence of sterols. However, the formation of deep pink colour in the chloroform layer indicated the presence of triterpenes 48 .
Tannins Ferric chloride Test
About 0.05 g of every dry extracts was dissolved in 10 ml ethanol and filtrated into a test-tube, and two drops ethanolic ferric chloride 1% was added. Development of dark blue green or violet colour or precipitate indicates the presence of tannins 42 .
Lead acetate Test
About 0.05 g of the different dry extracts was dissolved in 10 ml dd. water and filtered into a test-tube, its pH must be controlled into the range 6-8; and three drops of 9.5% lead acetate solution was added. Development of white or brown precipitate indicates the presence of tannins 42 . Gelatin Test About 0.05 g of the different dry extracts was dissolved in 10 ml dd. water and filtered into a test-tube, its pH must be controlled into the range 6-8; and 2 ml of 0.5% gelatin solution was added. Development of white precipitate or suspension indicates the presence of tannins 42, 51 . Anthocyanidin The dry extract was heated in 2 M HCl in a test tube and filtered. The cooled extract was twice washed with ethyl acetate to remove flavones, the remaining aqueous layer was heated 3 min at 80°C to remove ethyl acetate traces. The pigment was then extracted by a small volume of amyl alcohol. Which was pipetted off and concentrated to dryness on a boiling water bath 43 .
TLC
The residue was dissolved in 2-4 drops of methanolic HCl and chromatographed on paper in Forestal mobile phase (concentrated HCl-HOAc-H2O 3:30:10) 43 .
Visible Spectra
Anthocyanidins was further identified by measuring their visible spectra. About 0.05 g of the different dry extracts was dissolved in 10 ml 1 % methanolic HCl and filtered into a test-tube, scanned in the range (250-700 nm) using methanolic HCl as a blank. If λ max1 is in the range 465-560 nm and λ max2 is in the range 270-280 nm, and by adding alkali dropwise the colour changes from red to blue the pigment must be of anthocyanidin nature 43, 52 .
Proanthocyanidin and Catchins TLC
The dry extracts was dissolved in a little amount of methanol and chromatographed on paper in iso-BuOHHOAc-H2O (14: 1 :5) mobile phase. They were detected 
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by vanillin HCl (4g vanillin with 75 ml methanol and 25 ml concentrated HCl) then warming. Red or purplish red spots are produced immediately by proanthocyanidin or catchins 52 .
RESULTS AND DISCUSSION

Microscopic Examination
At first a cross-section in the leaf was done, from which the upper epidermis, Palisade mesophyll cells, Spongy mesophyll cells, Lower epidermis and Midrib were appeared. While a surface view showed the stomatal pores, epidermal and guard cells in Figure 2 . From Figure 3 : The abundance of raphides in thin sectors of A. dioscorides Sibth. was so significant, and so was the abundance of single calcium oxalate needle crystals in the dry powder of its leaves and rhizomes, their length was in the range 2-5.5 micrometer.
Extraction Yields
It was clear for all solvents used (Hexane, Chloroform, Acetone, Ethanol, Ethanol 65% or solvent mixture: Ethanol, Water, Hexane, Chloroform, Acetone 38:16:25:9:12 respectively) that extraction by maceration for 72 hours gave less yields than sonication assisted extraction. Moreover, increasing the sonication time from 10 to 20 minutes significantly increased the yields, while increasing the sonication time for 30, 40 minutes had no significant effect. So it may be recommended to perform the extraction by sonication instead of maceration and for only 20 minutes, to avoid the possibility of phytochemicals dissociation. In addition, the more polar solvent the more yield it gave, except for the mixture, which gave the highest yield because of its ability to dissolve the different compounds according to their polarities in the suitable separate layers of the solvent mixture, but determining the composition of the ideal solvent mixture for extraction needs more experiments. The extraction yields are shown in the Table 1 .
Phytochemical Screening Results
The alkaloids were found in all of the A. dioscorides Sibth. et Sm.. extracts of both leaves and rhizomes except the hexane extracts, while all the others even the alkaline aqueous solutions contain alkaloids. In addition, that assured the presence of two types of alkaloids, the first one dissolves in water in alkaline solution in accordance with Dring et al. [22] who mentioned the occurrence of polyhydroxy alkaloids, which are soluble in water and alcohols, but they do not dissolve in chloroform or low polar organic solvents. While the second type of alkaloids is the common one, which dissolves in water in acidic solutions, but it does not dissolve in alkaline solutions, moreover its base form (in alkaline solutions) dissolves well in less polar organic solvents. Amino acids were detected in small amounts in the ethanol, in good amount in aqueous ethanol, while they were absent in all the others, and that was logical because of their high polarity which made them more soluble in water than aqueous methanol, but not soluble in less polar organic solvents. All extracts gave negative results for anthraquinones and cardiac glycosides, which assure that the plant is free from them. ethanol extracts showed traces of carbohydrate, while aqueous ethanol showed abundance of them, but the other extracts did not show their presence. All of the extracts of A. dioscorides Sibth. et Sm. contained coumarins, which indicated the presence of simple coumarins (they dissolve only in less polar organic solvents) and hydroxycoumarins that dissolve only in more polar solvents. In addition, all of the extracts contained steroids and triterpines, which indicated the presence of free steroids and triterpines (they dissolve in none polar and chloro organic solvents) and their glycosides which dissolved only in more polar solvents. Polar Cyanogenic Glycosides were found in ethanol and ethanol 65% extracts, as they dissolve only in polar solvents, while the other extracts were free, which indicated the presence of Cyanogenic Glycosides in both of the leaves and rhizomes in traces amounts only. All extracts (except the Hexane extract) contained Flavonoids, which indicated the presence of acetylated or methylated Flavonoids as traces or moderate amounts, because of their solubility in chloroform and acetone, beside to the presence of hydoxylated Flavonoids (free and glycosides) as abundant amounts because of their solubility in ethanol and aqueous ethanol. The polar and relatively polar extracts contained the following phytosubstances as moderate amounts tannins, pro anthocyanidins, catchins and lignans. In addition, they contained the saponins and phenolic acids as abundant amounts. The Anthocyanidins were found in the ethanol and aqueous ethanol extracts as traces in the leaves, while in the rhizomes their result was unclear, because of the Anthocyanidins positive charge, they could not be dissolved in low polarity solvents. The screening results were summarized in Table 2 .
CONCLUSIONS
The results of this study of Arum Dioscorides Sibth. et Sm.. in Syria have indicated that; it is a plant rich of all tested kinds of phytochemicals except cardiac glycosides and anthranoids. In addition, it needs to be studied more in depth to explore its varied active phytochemicals quantitatively and qualitatively. Moreover, many applied studies must be done to determine its medicinal activities, beside to studying its importance as a food plant source. 
